I. INTRODUCTION
Despite the importance of the Yucatan Channel (YC) flow as the sole passage of water from the Caribbean Sea (CS) into the Gulf of Mexico (GOM), Fig. I ., our knowledge of the structure and variability of the Channel's flow was limited in the past due to limited direct measurements in the Channel (e.g., [l] ). However, recent observations, ( [2] , [3] ), show a considerably more complex flow field than previously thought, and suggest that the mean Channel transport (-24 Sv;,. 1Sv=106m's~') is smaller than previous estimates (28-30 Sv; [4] ). The new observations also allow a more detailed evaluation of model results than previously was possible.
Excess inflow transpott into the GOM though the deep (-2000 m) YC, relative IO the outtlow through the shallower (-800 m) Florida Straits (FS) may lead to increase in the northward extension of the LOOP Current (LC).
Conieqkntly, theexcess innow i s returned as a deep outflow in the YC. An early attempt by [l] to find a correlation between.the observed deep flow over thecenter of the YC sill and variations in the LC was unsuccessful. However, the more recent observations in [3] show a significant correlation between the deep flow and the LC extension, but they also indicate that the deep retum flows are found along the side slopes of the Channel and not at the center of the sill where the current meter in [ I] was located.
Results from a realistic numerical ocean model are analyzed in order to investigate the spatial structure of the flow across the YC and compare them with some of the new published observations. The relation between the transpori across the YC and variations in the LC extension (and possibly LC eddy shedding events) are also investigated. 
MODEL DESCRIPTION
The model is based on the three-dimensional, sigma- [ll J and [12] . Here we only focus on one aspect of the model resultsthe structure of the flow in the Yucatan Channel.
MODEL RESULTS

A. The Spatial Structure of the Flow Field
We first look at the spatial structure of the along-channel mean velocity, obtained f" the four-year simulation, and shown in the center of Fig (Fig. 2d) , is occasionally reversed in direction due to meandering of the upper inflow (see [ 121) . Table I summarizes the main characteristics of the YC flow and compares the model results to published observations. The comparison shows good agreement between the model and observations in the mean and the range of the YC transport, as well as in the speed of velocities in the various cures shown in Fig. 2 .
B. Loop Current Variations and Yucatan Channel Transport
As. We, divide ,the total transport into three components: (a) the total inflow into the GOM (which is dominated by the surface-westem inflow of Fig. 2a) , 0) the top outflow above 800 m (which is dominated by the surface-eastem outflow of Fig. 2b) , and (c) the deep outtlow below 800 m (which is the sum of the two deep outflow cores of Fig. 2c and 2d) . As an indicator for variations in the extension of the LC, we calklate the .a& averaged sea surface height over the rectangular showwin Fig. 1 . When the LC grows, it Empies larger portion of this region and the mean elevation is larger (surface elevation'south of the LC is higher than north of the LC). Fig. 3 shows how the LC extension relates to the inflow transport. If all daily values over the four-year period are included (small dots in Fig. 3) , the model output does not have any significant correlation between the inflow transport and the LC extension. However, the correlation between the inflow transport and the LC extension is significant (correlation coefficient R-0.7) when only periods within 15 days before and 15 days after eddy shedding events are taken into account (filled circled in Fig. 3 ). This result can be explained as follows. During an eddy shedding event an increase in the inflow transport results in an increaie in the LC area, as expected, but during other periods the increase in the inflow transport is compensated by an increase in the retum flow along the eastern side of the Channel, as shown in [12] , without causing changes to the volume of the LC.
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.. The relation between the LC extension and the top and deep outflow transports are shown in Fig. 4 . Note that the upper and deep outflows are not correlated with each other, when one is large the other one is usually small. The correlation between the inflow transport in Fig. 3 and the upper outflow is significant (RXl.4). indicating that the inflow and outflow near the surface ?e at times compensating each other. When the outflow transports (either at the top or bottom) are large, large expansions in the LC area (circles and squares in Fig. 4) are often found LC elevation -: [3] , the deep return transport is expected to correlate with changes in the LC extension (not with the area averaged elevation L itself, but with its derivative). Therefore, we calculate the daily change in the LC elevation, i.e., the derivative LWAI; the distribution of this derivative as a function of the deep outflow is shown in Fig. 5 . The data used to produce Fig. 5 have been smoothed since derivatives are noisy. We note first that there IS a significant correlation (R=0.4) between changes in the LC area and the deep outflow helow 800 m, so that increase in the deep southward outflow is an indication of growing LC, as proposed in [I], Also shown in Fig. 5 are three examples of the changes that occur while eddies are shed, Other eddy shedding events show similar behavior. Before an eddy is shed there is an increase. in the growing of the LC, and the eddy is shed from the LC just after the growing reaches its peak and starts to decrease. The return deep flow increases by about 0.1 Sv/day during the period before an eddy is shed, and then, often abruptly, stops growing, after the eddy is (Fig. 2) , as well as the transports and mean velocities at the various cores are all in good agreement with the new observations ( Table I) .
As hypothesized in [I] and shown in
Time series of velocities show high frequency (mostly wind-driven) fluctuations as well as low frequency oscillations with periods of several months associated with transport variations and meandering of the LC (see [12] for more detail). Here we test the hypothesis that variations in the deep outflow are correlated with variations in the extension of the LC, as they balance the excess inflow needed to support the changes in the volume of the LC. The model results agree with [3] in this respect, but also show a more complex relation between the various transports and variations in the LC extension. We expected the inflow transport to correlate with the area occupied by the LC, however, such a relation exists only during periods near eddy shedding events. At other times the excess inflow is balanced by excess surface outflow without a net contribution to the growth of the LC. The transport of the deep outflow below 800 m was found to correlate with changes in the area of the LC, as expected. Moreover, the timing of eddy shedding events seems to relate to the growing rate of the LC (Fig. 5) . Before an eddy is shed the LC growing rate and the deep outflow increase, while after the separation of the eddy from the LC, both seem to decrease.
